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Introduction and Aim:

The Mediterranean Sea is increasingly subjected to anthropogenic pressures that threaten marine biodiversity and ecosystem health. Among its vulnerable
species, the loggerhead Sea Turtle (Caretta caretta), the most widespread sea turtle in the region, has been recognized as a key sentinel species for monitoring
environmental contamination. It is currently designated as the official bioindicator for Descriptor 10 “Marine Litter” under the Marine Strategy Framework
Directive. Throughout all life stages, from embryos to adults, Loggerheads are exposed to a complex mixture of pollutants, including microplastics (MPs), heavy
metals (HMs), persistent organic pollutants (POPs), and phthalates. These substances can bioaccumulate and interfere with crucial physiological processes,
potentially compromising individual health, development, and reproductive success. Alarmingly, the presence of such contaminants has also been detected in
embryonic tissues, suggesting maternal transfer as an early exposure route. In this context, this study aims to identify selected biomarkers to detect the sub-
lethal effects of these threats on C. caretta across different developmental stages, geographic areas, and temporal scales within the Mediterranean basin. By
integrating morphological, physiological, toxicological and molecular approaches, the final goal is to develop standardized sampling and analytical protocols to
support future conservation strategies and long-term monitoring programs tailored to this sentinel species.

Material and Methods and Preliminary Results:
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Figure 1.
Sampling sites of unhatched sea turtle embryos from the lonian and Tyrrhenian Seas within the Mediterranean region
in collaboration with WWF Policoro Herakleia and tartAmare rescue center. ‘

the embryos had arrested development at early stages (<10) (light blue box) (78% in the lonian Sea and 83% in the Tyrrhenian
Sea), while only a small proportion showed developmental arrest at stages close to hatching (30) (dark blue box) (5% in the
lonian Sea and 13% in the Tyrrhenian Sea).
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